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Abstract 
While previous literature has assumed that the general concerns of society should increase the attention paid to sustainability 
issues in engineering studies, we suggest that specific perceptions of department heads are also important. We used a sample of 
37 department heads operating in Computer and Telecommunication Engineering Schools at 25 Spanish universities. A 
hierarchical regression showed that perceptions of higher interest of the analyzed stakeholders of the departments (students, 
faculty members, regulators, deans, steering committee, and civil organizations) positively influence the decision to integrate 
sustainability topics into the department’s courses. 
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1. Introduction 
Recent literature has highlighted that engineering schools should be able to teach sustainability (rather than 
simply a technical background). Over the last few years, various international forums have highlighted the 
importance of integrating technical and environmental knowledge in order to reinforce sustainability in university 
education. For example, The United Nations Educational, Scientific and Cultural Organization (UNESCO) has 
identified the years 2005-2014 as "The United Nations Decade of Education for Sustainable Development" 
(UNESCO, 2004). The department head plays a key role in generating innovative content for the universities’ 
courses. However, previous works have not yet considered the factors that influence the decisions of the department 
heads of engineering schools to integrate sustainable content into the course syllabus. 
While previous literature has assumed that the general concerns of society and the availability of sustainable 
technical solutions should be sufficient to generate innovation in engineering education regarding environmental 
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1. Introduction 
issues, we suggest that specific perceptions of the department heads are relevant to understanding their decisions. 
We propose that the intentions of the department heads in terms of integrating sustainability issues into the courses 
of the department are positively related to their specific perceptions regarding whether the different stakeholders of 
the department show interest in the topics of sustainability. 
For the purposes of this paper, sustainability refers to the ability to meet the needs of the present generation 
without compromising the ability of future generations to meet their needs (Brundtland Commission, 1987). In our 
paper, the integration of sustainability into engineering courses refers to the incorporation of different content that 
will enable future managers to better understand the repercussions of their professional activity on future 
generations. We pay special attention to the incorporation of environmental contents as a complement to the 
economic, and even social, content traditionally addressed in management courses. 
We used a sample of 37 department heads of Computers and Telecommunication Engineering Schools at 25 
Spanish universities. A hierarchical regression was used to analyze the influence of the different perceptions of the 
department heads on their intentions to integrate sustainability content. 
2. Stakeholders’ background and hypothesis 
Stakeholders are defined as any group or individual who can affect, or is affected by, the achievement of the 
organization’s objectives (Freeman, 1984). In dealing with the identification and salience of stakeholders, Mitchell, 
Agle and Wood (1997) proposed that the salience of stakeholders to the firm’s manager when making decisions 
regarding a specific issue depends on three attributes of the stakeholders: their power to influence the firm; the 
legitimacy of the relationship; and/or the urgency of the claim. 
Driscoll and Starik (2004) argue that the natural environment can be identified as a primary stakeholder of the 
organization in its own right and that it should therefore be a priority for all managers. However, the literature has 
focused on the power of certain stakeholders -such as the government or customers- to influence environmental 
decisions of the organization due to the impact that these stakeholders have on the economics of the organization 
(e.g., Darnall, et al., 2009; Fineman & Clarke, 1996; Henriques & Sadorsky, 1999; Kassinis & Vaffeas, 2002). 
Although environmental stakeholders have traditionally been less active with regard to service organizations than 
in relation to manufacturing activities, the environmental implications of service activities are receiving growing 
attention from stakeholders (Rueda-Manzanares, Aragón-Correa & Sharma, 2008). University managers have begun 
to pay attention to the environmental impacts of the educational activity (e.g., the consumption of paper, water, or 
energy). However, stakeholders are now paying more attention to the sustainable consequences of the orientation 
and the content of the training provided. 
Each faculty member might decide to integrate certain reflections on sustainability in his or her teaching. 
However, the formal decision to systematically integrate sustainability into engineering education courses requires 
effort in terms of adoption, planning and implementation. Those efforts have to be decided and promoted by the 
department heads. The ultimate success of the sustainability integration is dependent on the attitudes and behavior of 
other agents (the "stakeholders" of the department) who will implement (the teachers), evaluate (the students, 
companies or authorities) or finance the new principles (the private or public investors). 
At the same time, the decision to implement sustainability may involve a significant risk. For example, 
stakeholders could decide that environmental advances had diverted attention from the goals that were critical to 
their organization, or that they were simply unable to effectively collaborate due to technical ignorance or to a lack 
of interest (Henriques & Sadorsky, 1999). In other words, the educational manager that makes decisions regarding 
the integration of sustainability into the management curriculum might analyze whether the environmental 
developments of the stakeholders provide an economic benefit to the organization (e.g., achieving a higher demand 
from students or reducing operational costs). However, at the same time, he or she would also appreciate the risks 
that this decision might involve. If he or she perceives little financial benefit in implementing sustainable principles, 
the implementation would at least require that the decision-maker perceives that the stakeholders could collaborate 
in the development of such a measure, thus reducing the potential risk of the decision. 
H1: The department head’s perception regarding the pressure from stakeholders to implement sustainability 
topics positively influences his/her intentions to integrate sustainable content into the syllabus of the 
engineering courses offered by the department 
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3. Methodology 
3.1. Sample and questionnaire 
The population of this study comprises 95 department heads whose courses are integrated into the masters 
programs of engineering schools at 25 Spanish universities. It is important to note that department managers in 
Spain are largely responsible for the specific syllabus and orientation of the courses, whereas other administrators 
(e.g., deans) play a broader role, coordinating departments and school management, and serve as symbolic 
representatives. The sample was obtained by means of a written questionnaire sent on three occasions by both 
regular mail and by email to the heads of the department with the option to reply online or on paper. Our final 
sample consisted of 37 department heads operating in Computer and Telecommunication Engineering Schools at 25 
Spanish universities. This rate of response is considered to be highly satisfactory in comparison with the usual 
response rates of similar studies. Furthermore, no significant differences were found in the size of the universities 
that responded to the questionnaire. In addition, no significant differences were found between the replies to the 
questionnaire in the first round and in the third round, or between online or postal replies. We did not find 
significant differences between the characteristics of universities included in the study and the original population. 
Because information for dependent and independent variables comes from the same informant, we recognize the 
potential for mono-method bias in our data. However we increased the confidence in our data by undertaking a 
factor analysis which showed the absence of a single general factor to account for most of the covariance in our 
variables, indicating the absence of common method variance problems for our data (Podsakoff & Organ, 1986). 
In order to prepare the questionnaire, we initially interviewed three department heads. Based on the interviews 
and extant literature, we developed a questionnaire to measure our constructs. 
3.2. Measures 
3.2.1. Stakeholder pressure 
We listed six categories of stakeholders, including students, faculty members, regulators, deans, steering 
committees, and civil organizations, and asked the department heads to evaluate (on a scale from 1 to 7) the 
stakeholder’s interest in the introduction or reinforcement of sustainable contents in the syllabi of the courses taught 
by the department. Second, we asked the informants to evaluate (on a scale from 1 to 7) their perceptions of the 
importance of each stakeholder for the department. We balanced the attention paid to each stakeholder by the 
attention each paid to the sustainability issues.. A high final score reflects a higher pressure from the stakeholders to 
teach sustainability issues. 
 
3.2.2. Intentions to integrate sustainable contents 
This variable measures the extent to which the head of a department is willing to integrate sustainability issues 
into engineering courses in the future. We asked respondents to describe their willingness to integrate eight different 
issues related to sustainability into the syllabi of the courses taught by their departments in the future. We used 
seven items regarding sustainable contents, including “environmental regulation”, “environmental management 
systems and environmental certification”, “corporate social responsibility and ethics”, “environmental implications 
of operations and wastes”, “energy saving”, “sustainable economics” and “design of technology to care for the 
natural environment”. Our final measure was the arithmetic mean of their replies to the seven items based on a 
Likert scale from 1 to 5 in which higher values indicate more advanced intentions regarding the integration of 
environmental topics. The Cronbach’s Alpha reaches the minimum of 0.7 recommended in the literature (Peterson, 
1994). 
3.2.3. Control variables: actual sustainable content and department size 
We used the same seven items that were used to evaluate sustainable content to evaluate intentions to integrate 
sustainable contents. Responses were on a Likert five-point scale ranging from “this issue is not in the course at all” 
to “this issue is a key for all the department’s courses” (Cronbach’s alpha=.892). The Cronbach’s Coefficient Alpha 
reaches the minimum value of 0.7 recommended in the literature (Peterson, 1994). The department size was 
4. Results 
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3. Methodology measured by the number of students enrolled in the courses offered by the department in the Computer and 
Telecommunications Engineering School. 
4. Results 
Table 1 reports the means, standard deviations, and correlations among the variables analyzed. A hierarchical 
regression was used to analyze the influence of the different perceptions on the intentions to integrate the 
sustainability content. Multi-colinearity was not observed as a problem since the tolerance indices and variance 
inflation factors for each regression model were maintained at acceptable values 
 
Table 1. Means, standard deviations and correlations of the different variable analyzed. 
 
 Mean s.d. 1 2 3 
1. Actual Sustainable contents 1.475 0.564  1   
2. Size 1073.58 1394.43 -0.62  1  
3. Stakeholders 97.67 40.34  0.621** -0.161 1 
4. Intentions to integrate 
sustainable contents 
1.978 0.821  0.724** -0.143 0.667** 
<This correlation is Rho Spearman. All others are Pearson product-moment statistics. 
* p < 0.05 ;   ** p < 0.01 
 
Table 2. Results of the regression analyses ( ** p < 0.05 ;   *** p < 0.01) 
Intentions to integrate sustainable contents
 Model 1 Model 2
Constant 0.467 0.126 
Actual sustainable contents 0.667** 0.493*** 
Size -0.124 -0.073 
Stakeholders  0.312** 
R2 0.533 0.590 
Adjusted R2 0.503 0.549 
F  17.677*** 14.384*** 
Specifically, pressure from the stakeholders showed significant and positive effects on their intention to integrate 
sustainable content. These results support Hypothesis 1. We also found a significant and positive influence of the 
actual sustainable content on the intention to integrate sustainable content. Although we included size as a control 
variable, this variable was not significantly related to the intention to integrate sustainable content in our sample.  
5. Discussion and Conclusion 
Our results show that some department heads of Computer and Telecommunication Engineering Schools 
perceive that the stakeholders of their departments (students, faculty members, regulators, deans, steering 
committee, and civil organizations) have a high interest in integrating sustainability issues into the courses taught by 
the department. This perception positively influences the decision to integrate the sustainable topics in the future. 
Our analysis provides appealing results for understanding how perceptions regarding the interests of stakeholders 
are relevant. 
Our results support previous studies demonstrating the relationship between pressure from stakeholders and the 
firm's environmental strategy (Sharma, 2000; Cordano & Frieze, 2000; Kassinis & Panayiotou, 2006). Our goal was 
to establish how department heads’ perceptions of departmental stakeholders influence the department head’s 
willingness to integrate sustainability issues into the syllabi of the courses taught by their departments. 
Interest in environmental issues in the education sphere has grown exponentially in recent years. However, this 
interest has been reflected in courses in a very heterogeneous manner. Recent literature has offered a detailed 
account of the principles, topics, assignments and assessment mechanisms that can be incorporated into 
environmental management education (Rands, 2009). However, literature analyzing the integration of sustainability 
issues into university education has been limited and has focused on pedagogical teaching tools for educators (Porter 
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& Córdoba, 2009), case studies on the integration of sustainability in some MBA courses (Benn & Dunphy, 2009), 
or approaches of developing leaders capable of ensuring sustainability (Hind, Wilson, & Lenssen, 2009). Our paper 
elucidates the importance of the perceptions of department heads in determining how or whether sustainability 
issues will be implemented in courses. The department head has the formal power to decide if sustainability issues 
are suitably relevant and should be integrated into the courses taught by the department. 
Although each faculty department may have limited discretion regarding the integration of sustainability 
orientation in the courses, the department head has the opportunity to push the formal integration of new content and 
topics in the courses. Our results show that the department heads pay specific attention to the stakeholders’ interest 
in the integration of sustainability content into the courses taught by the department. These results suggest that the 
department head in the Computer and Telecommunication Engineering Schools analyzed do not only require 
technical knowledge or personal interest to promote the integration of sustainability issues and reinforce the 
potential of positive rewards; the pressure from stakeholders also appears to play a key role in this decision. 
These results are useful not only for scholars who are analyzing the integration of new topics in technological 
education and the education managers, but also for policy makers. Understanding the means by which formal and 
informal support are provided to departments that are integrating sustainability issues is useful for consolidating 
sustainability progress in educational content. 
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